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(54) PRODUCTION OF OPTICAL SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To shorten the processing stage by integrally and 
simultaneously executing hermetic sealing of many pieces of 
optical semiconductor chips in the process for production of a 
light emitting device and a light receiving device for optical 
communication formed by using the optical semiconductor 
chips and more particularly hermetic sealing of the optical 
semiconductor chips into the optical semiconductor device. 
CONSTITUTION: A gap 10 having projecting parts 12 two- 
dimensionally formed in correspondence to insulating rings 5 on 
the rear surface is aligned and soldered to a transparent 
substrate 1 formed by two-dimensionally arranging the plural 
optical semiconductor chips 2 on the transparent substrate 1 
and is soldered to integrally and hermetically seal the plural 
optical semiconductor chips 2. Further, an optical fiber device 
having a light reflecting means for bending the light 15 emitted 
from an optical fiber 14 in the direction perpendicular to the 
optical axis of the optical fiber 14 is adhered to the transparent 
substrate 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the hermetic seal into the manufacture 
approach of the luminescence equipment for optical communication which uses an 
optical semiconductor chip, and light-receiving equipment, especially the optical 
semiconductor device of an optical semiconductor chip. 
[0002] 

[Description of the Prior Art] Drawing 7 is the explanatory view of the conventional 
example, drawing — setting ~ 2 ~ an optical semiconductor chip and 3 ~ an electrode 
pattern and 6 — the activity section and 7 — an activity section electrode pattern and 8 - a 
solder bump and 9 -- a lens and 10 - a cap and 14 ~ an optical fiber and 15 ~ for a wire 
and 25, as for lead wire and 27, a block and 26 are [ light and 17 / a drawer electrode and 
18 / an insulating material and 28 ] apertures. 

[0003] Conventionally, as shown in drawing 7 , after carrying out bonding of the optical 
semiconductor chip 2 to the block 25 to which lead wire 26 and electrode pattern 3 grade 
were attached, the transparent cap 10 with aperture 28 which penetrates the light 15 from 
an optical fiber 14 was welded to the block 25, and the hermetic seal was performed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, it is necessary to stick the chip-like 
aperture 28 on cap 10, and the process of shaping of an aperture 28, metallizing, and 
lamination is needed by such approach in that case. Therefore, the one-piece ******** 
sake took time and effort every optical semiconductor chip 2 in these processes, and there . 
was a problem that productivity was bad and the yield also fell. 
[0005] Moreover, in order to make enlarging reinforcement of an aperture 28, and the 
coefficient of thermal expansion of an aperture 28 in agreement with cap 10, expensive 
ingredients, such as sapphire, were used for the ingredient of an aperture 27, and it was 
expensive also on the cap 10 and ingredients, such as covar with bad workability, were 
used for it. 

[0006] Therefore, the problem that the cost of ingredient components became large was 
produced. Furthermore, by the conventional approach, since both the bonding of the 
optical semiconductor chip 2 and every one hermetic seal of cap 10 were performed, the. 
limitation was in mass-production nature. 

[0007] This invention was offered in view of such a trouble, bundles up the hermetic seal 
of many optical semiconductor chips, performs it to coincidence, and aims at offering the 
manufacture approach of the optical semiconductor device which shortens a process. 
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[0008] 

[Means for Solving the Problem] Drawing 1 is the principle explanatory view of this 
invention, and drawing 2 is the explanatory view of the 1st example of this invention, 
drawing — setting — 1 — a transparence substrate and 2 — an optical semiconductor chip 
and 3 — an electrode pattern and 4 — a coat and 5 — an insulating airtight ring and 6 ~ the 
activity section and 7 - an activity section electrode pattern and 8 — a solder bump and 9 
- a lens and 10 — a cap and 11 - a cap solder bump and 12 - for an optical fiber and 15, 
as for optical fiber equipment and 17, light and 16 are [ heights and 13 / a chip substrate 
and 14 / a drawer electrode and 18 ] wires. 

[0009] In order to solve the above-mentioned trouble, after carrying a majority of two or 
more optical semiconductor chips 2 in the one wafer-like transparence substrate 1 two- 
dimensional by the approach of this invention, soldering the cap which consists of one 
substrate too by the approach of this invention and performing the package coincidence 
hermetic seal of an optical semiconductor chip, a cap and a transparence substrate are cut 
and an optical semiconductor device is obtained. 

[0010] Namely, two or more electrode patterns 3 which have solder wettability on the 
transparence substrate 1 as the purpose of this invention is shown in drawing 1 (a), The 
process which forms the insulating airtight ring 5 on which the coat 4 which has solder 
wettability in the periphery of this electrode pattern 3 was put, The process which 
positions and solders this solder bump 8 of this optical semiconductor chip 2 that has two 
or more solder bumps 8 and the convex lens 9 at the rear face to this electrode pattern 2, 
As it is indicated in drawing 1 (b) as the process which solders this cap solder bump 1 1 of 
cap 10 that has the cap solder bump 1 1 to an inferior surface of tongue, and carries out 
the hermetic seal of this optical semiconductor chip 2 to this insulating airtight ring 5 By 
including the process which separates this cap 10 this each optical semiconductor chip 2 
of every on the outside of this insulating airtight ring 5, then separates this transparence 
substrate 1 to the chip substrate 13 containing this each optical semiconductor chip 2 
Moreover, as shown in drawing 2 (a), as shown in said transparence substrate 1 which 
arranged and was soldered on said transparence substrate 1 two-dimensional at drawing 1 
(a), said two or more optical semiconductor chips 2 By carrying out alignment of the cap 
10 which has said cap solder bump 1 1 formed in the inferior surface of tongue two- 
dimensional corresponding to said insulating ring 5, soldering it, and carrying out the 
hermetic seal of these two or more optical semiconductor chips 2 collectively 
Furthermore, as shown in the example of drawing 3 - drawing 6 , it is attained by pasting 
up the optical fiber equipment 16 which has a light reflex means to bend the optical axis 
of this optical fiber 14 on said transparence substrate 1 so that incidence of the light 15 by 
which outgoing radiation was carried out from the optical fiber 14 may be carried out to 
the lens 9 of said optical semiconductor chip 2. 
[0011] 

[Function] Since according to the means of this invention the transparence substrate with 
which many optical semiconductor chips were arranged two-dimensional, and much caps 
can use the cap arranged by two dimensions and can carry out a package hermetic seal 
now per wafer, productive efficiency goes up compared with the former, and the yield 
also improves. 

[0012] Moreover, since batch processing also of metallizing processing of an aperture 
ingredient, bonding, and the wiring can be carried out now per wafer, it is suitable for 
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mass production method. And since the surface mount gestalt is taken, it is effective in it 
becoming easy to automate bonding using the mounting equipment for mounting 
components to up to the conventional printed circuit board. As a result, low cost-ization 
is realizable. 
[0013] 

[Example] Drawing 1 is the explanatory view of some examples of this invention, and 
shows the principle explanatory view of this invention, drawing 2 - drawing 6 except for 
the perspective view of drawing 2 in a type section Fig. 

[0014] In drawing 1 an optical semiconductor chip and 3 for a transparence substrate and 
2 An electrode pattern, In 4, a coat and 5 the activity section and 7 for an insulating 
airtight ring and 6 An activity section electrode pattern, In 8, a solder bump and 9 a cap 
and 1 1 for a lens and 10 A cap solder bump, For a chip substrate and 14, an optical fiber 
and 15 are [ 12 / heights and 13 ] light, and 16 and 16a. Optical fiber equipment, 17 — a 
drawer electrode and 18 ~ for a photodiode array and 21, as for optical waveguide and 
23, a glass substrate and 22 are [ a wire and 19 / an optical fiber array and 20 / a 
semiconductor laser chip and 24 ] V fluting Si substrates. 

[0015] First, the 1st example of this invention is explained using drawing 1 - drawing 2 . 
As shown in drawing 2 (a), a quartz substrate is used as a transparence substrate 1, many 
optical semiconductor chips 2 are mounted on this quartz substrate with a wafer 
condition, and, subsequently hermetic sealing of many optical semiconductor chips is 
carried out with the cap of an one wafer condition. 

[0016] a process — like — the quartz substrate 1 top — the lift-off method — using ~ 
titanium/gold (Ti/Au) the electrode pattern 3 is formed, then a plasma-CVD method is 
used the insulating airtight ring 5 which consists of Si3N4 film is formed. 
[0017] Next, flip chip bonding of the optical semiconductor chip which consists of a flip 
chip PIN diode with a monolithic lens is carried out two-dimensional one by one on the 
quartz substrate 1. In drawing 1 , this optical semiconductor device has the activity 
section electrode pattern 7 also at the activity section 6 of optical semiconductor chip 2 
front face, as shown in a sectional view, and it has one lens 9 which processed the 
substrate on four solder bumps and cores for soldering the optical semiconductor chip 2 
to the transparence substrate 1 at the rear face of a chip 2 in the shape of the spherical 
surface. 

[0018] Next, it pulls out with the activity section electrode pattern 7, and an electrode is 
connected with a golden wire. It goes into a closure process after this. A front face uses, 
the silicon (Si) plate of a field (100) for the ingredient of a cap. This Si plate is etched in 
the water solution of caustic potash (KOH), and the ring-like heights 12 are formed in the 
location corresponding to the insulating airtight ring 5 of the transparence quartz 
substrate 1. 

[0019] And in the shape of a ring, patterning of the cap solder bump 1 1 of tin (Sn) is 
vapor-deposited and carried out to the front face of heights 12, and she is formed in it. 
The cap solder bump 1 1 is pasted up on the good metal coat (for example, Au) 4 of solder 
wettability in piles, it heats at 200 degrees C, and a hermetic seal is carried out. 
[0020] Next, only cap 10 is first cut on the outside of the insulating airtight ring 5 using a 
dicing saw, and the quartz substrate 1 is cut every optical semiconductor chip 2 after that. 
And the optical receiving set with which the hermetic seal of the optical semiconductor 
chip 2 which attaches an optical fiber 14 and consists of a photodiode as shown in 
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drawing 1 (b) was carried out is done. 

[0021] In addition, since the relative-position precision of the optical semiconductor 
device 2 within the transparence substrate 1 is good, when what arranged the optical fiber 
14 in the same pitch as. the optical semiconductor device 2 is used, the thing which 
bundle up the photodiode arranged two-dimensional and the optical fiber 14 arranged 
two-dimensional per wafer, and can do it and for which optical coupling can be carried 
out cannot be overemphasized. 

[0022] Next, drawing 3 explains the 2nd example. This invention uses the photodiode 
array 20 and sticks the optical fiber array 19 which carried out slanting polish of the tip 
on the transparence substrate 1. 

[0023] In addition, after the lamination of the optical fiber array 19 divided the 
transparence substrate 1 into the chip substrate 13, it was performed. Other parts are the 
same as that of the 1st example. Drawing 3 (b) shows the sectional view cut in A-A' 
Rhine of drawing 3 (a). 

[0024] Next, the 3rd example is an example which carried out the laminating of the glass 
substrate 21 which has required thickness, and used it in order to adjust the transparence 
substrate 1 and focal distance which used the ion-exchange method for the glass plate, 
and formed the lens 9, as shown in drawing 4 . In addition, although omitted in drawing 4 
, it cannot be overemphasized that eye a hermetic seal is performed using the cap 10 the 
insulating airtight ring 5 and for hermetic seals like the 1st example. 
[0025] Next, the 4th example is shown in drawing 5 . It is optical fiber equipment 16a to 
the V groove of the substrate which stuck Si02 film (la) for components equivalent to 
the components which combined the transparence substrate 1 and the optical fiber 
equipment 16 of said example in this example on the front face of the V fluting Si 
substrate 24. It replaces. In addition, although omitted in drawing 5 , it cannot be 
overemphasized that eye a hermetic seal is performed using the cap 10 the insulating 
airtight ring 5 and for hermetic seals like the 1st example. 

[0026] Next, drawing 6 shows the example which carries out the hermetic seal of the 
semiconductor laser using this invention. First, vacuum deposition of Ti and the Au is 
carried out to the front face of the transparence substrate 1 which formed the lens 9 in the 
glass plate by the ion-exchange method, bonding of the semiconductor laser chip 23 is 
carried out to it, the electrode pattern 3 for wiring further is formed in it, and the 
insulating airtight ring 5 and a coat 4 are formed in it after that. 

[0027] Next, the three-layer spin coat of the polyimide film with which refractive indexes 
differ is carried out, and the optical waveguide 22 with a slanting mirror is formed using 
photolithography and dry etching. Next, bonding of the semiconductor laser chip 23 is 
carried out, and a hermetic seal is carried out with cap 10. 

[0028] Since electric junction can be performed only by bonding in the case of the 
semiconductor laser chip 23, it is not necessary to perform wirebonding like an old 
example. 

[0029] [Effect of the Invention] In this invention, since a wafer-like cap is too used for a 
hermetic seal as it is after mounting many optical semiconductor chips in a wafer-like 
transparence substrate first, the package closure is performed simply and mass production 
method of it is attained. Moreover, cap cost is reduced, in order to carry out Si wafer use 
and to perform projection formation under a cap on a cap per wafer too by etching. 
Consequently, the cost of an optical semiconductor device is reduced remarkably. 
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[0030] Moreover, effectiveness that optical semiconductor device declining becomes a 
thin shape like examples 2-4 since an optical fiber is set to a substrate and parallel, 
drawing 5 Since the reflective location of light is fixed by the approach, if an electrode 
pattern is formed in a desired location, optical coupling will be performed by no adjusting 
only by carrying out bonding of the chip 2. Moreover, since waveguide and an electrode 
pattern are formed with lithography by the approach of drawing 6 , the location precision 
of a lens, waveguide, and an electrode pattern becomes high, and there is effectiveness ~ 
optical coupling is performed by no adjusting. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the hermetic seal into the manufacture 
approach of the luminescence equipment for optical communication which uses an 
optical semiconductor chip, and light-receiving equipment, especially the optical 
semiconductor device of an optical semiconductor chip. 

PRIOR ART 



[Description of the Prior Art] Drawing 7 is the explanatory view of the conventional 
example, drawing — setting ~ 2 - an optical semiconductor chip and 3 — an electrode 
pattern and 6 — the activity section and 7 — an activity section electrode pattern and 8 — a 
solder bump and 9 « a lens and 10 -- a cap and 14 — an optical fiber and 15 — for a wire 
and 25, as for lead wire and 27, a block and 26 are [ light and 17 / a drawer electrode and 
18 / an insulating material and 28 ] apertures. 

[0003] Conventionally, as shown in drawing 7 , after carrying out bonding of the optical 
semiconductor chip 2 to the block 25 to which lead wire 26 and electrode pattern 3 grade 
were attached, the transparent cap 10 with aperture 28 which penetrates the light 15 from 
an optical fiber 14 was welded to the block 25, and the hermetic seal was performed. 
[0004] 

TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, it is necessary to stick the chip-like 
aperture 28 on cap 10, and the process of shaping of an aperture 28, metallizing, and 
lamination is needed by such approach in that case. Therefore, the one-piece ******** 
sake took time and effort every optical semiconductor chip 2 in these processes, and there 
was a problem that productivity was bad and the yield also fell. 
[0005] Moreover, in order to make enlarging reinforcement of an aperture 28, and the 
coefficient of thermal expansion of an aperture 28 in agreement with cap 10, expensive 
ingredients, such as sapphire, were used for the ingredient of an aperture 27, and it was 
expensive also on the cap 10 and ingredients, such as covar with bad workability, were 
used for it. 

[0006] Therefore, the problem that the cost of ingredient components became large was 
produced. Furthermore, by the conventional approach, since both the bonding of the 
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optical semiconductor chip 2 and every one hermetic seal of cap 10 were performed, the 
limitation was in mass-production nature. 

[0007] This invention was offered in view of such a trouble, bundles up the hermetic seal 
of many optical semiconductor chips, performs it to coincidence, and aims at offering the 
manufacture approach of the optical semiconductor device which shortens a process. 

MEANS 



[Means for Solving the Problem] Drawing 1 is the principle explanatory view of this 
invention, and drawing 2 is the explanatory view of the 1st example of this invention, 
drawing — setting — 1 ~ a transparence substrate and 2 — an optical semiconductor chip 
and 3 — an electrode pattern and 4 ~ a coat and 5 — an insulating airtight ring and 6 - the 
activity section and 7 — an activity section electrode pattern and 8 — a solder bump and 9 
- a lens and 10 — a cap and 11 - a cap solder bump and 12 - for an optical fiber and 15, 
as for optical fiber equipment and 17, light and 16 are [ heights and 13 / a chip substrate 
and 14 / a drawer electrode and 18 ] wires. 

[0009] In order to solve the above-mentioned trouble, after carrying a majority of two or 
more optical semiconductor chips 2 in the one wafer-like transparence substrate 1 two- 
dimensional by the approach of this invention, soldering the cap which consists of one 
substrate too by the approach of this invention and performing the package coincidence 
hermetic seal of an optical semiconductor chip, a cap and a transparence substrate are cut 
and an optical semiconductor device is obtained. 

[0010] Namely, two or more electrode patterns 3 which have solder wettability on the 
transparence substrate 1 as the purpose of this invention is shown in drawing 1 (a), The 
process which forms the insulating airtight ring 5 on which the coat 4 which has solder 
wettability in the periphery of this electrode pattern 3 was put, The process which 
positions and solders this solder bump 8 of this optical semiconductor chip 2 that has two 
or more solder bumps 8 and the convex lens 9 at the rear face to this electrode pattern 2, 
As it is indicated in drawing 1 (b) as the process which solders this cap solder bump 1 1 of 
cap 10 that has the cap solder bump 1 1 to an inferior surface of tongue, and carries out 
the hermetic seal of this optical semiconductor chip 2 to this insulating airtight ring 5 By 
including the process which separates this cap 10 this each optical semiconductor chip 2 
of every on the outside of this insulating airtight ring 5, then separates this transparence 
substrate 1 to the chip substrate 13 containing this each optical semiconductor chip 2 
Moreover, as shown in drawing 2 (a), as shown in said transparence substrate 1 which 
arranged and was soldered oh said transparence substrate 1 two-dimensional at drawing 1 
(a), said two or more optical semiconductor chips 2 By carrying out alignment of the cap 
10 which has said cap solder bump 1 1 formed in the inferior surface of tongue two- 
dimensional corresponding to said insulating ring 5, soldering it, and carrying out the 
hermetic seal of these two or more optical semiconductor chips 2 collectively 
Furthermore, as shown in the example of drawing 3 - drawing 6 , it is attained by pasting 
up the optical fiber equipment 16 which has a light reflex means to bend the optical axis 
of this optical fiber 14 on said transparence substrate 1 so that incidence of the light 15 by 
which outgoing radiation was carried out from the optical fiber 14 may be carried out to 
the lens 9 of said optical semiconductor chip 2. 
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OPERATION 



[Function] Since according to the means of this invention the transparence substrate with 
which many optical semiconductor chips were arranged two-dimensional, and much caps 
can use the cap arranged by two dimensions and can carry out a package hermetic seal 
now per wafer, productive efficiency goes up compared with the former, and the yield 
also improves. 

[0012] Moreover, since batch processing also of metallizing processing of an aperture 
ingredient, bonding, and the wiring can be carried out now per wafer, it is suitable for 
mass production method. And since the surface mount gestalt is taken, it is effective in it 
becoming easy to automate bonding using the mounting equipment for mounting 
components to up to the conventional printed circuit board. As a result, low cost-ization 
is realizable. 

EXAMPLE 



[Example] Drawing 1 is the explanatory view of some examples of this invention, and 
shows the principle explanatory view of this invention, drawing 2 - drawing 6 except for 
the perspective view of drawing 2 in a type section Fig. 

[0014] In drawing 1 an optical semiconductor chip and 3 for a transparence substrate and 
2 An electrode pattern, In 4, a coat and 5 the activity section and 7 for an insulating 
airtight ring and 6 An activity section electrode pattern, In 8, a solder bump and 9 a cap 
and 1 1 for a lens and 10 A cap solder bump, For a chip substrate and 14, an optical fiber 
and 15 are [ 12 / heights and 13 ] light, and 16 and 16a. Optical fiber equipment, 17 - a 
drawer electrode and 18 — for a photodiode array and 21, as for optical waveguide and 
23, a glass substrate and 22 are [ a wire and 19 / an optical fiber array and 20 / a 
semiconductor laser chip and 24 ] V fluting Si substrates. 

[0015] First, the 1st example of this invention is explained using drawing 1 - drawing 2 . 
As shown in drawing 2 (a), a quartz substrate is used as a transparence substrate 1, many 
optical semiconductor chips 2 are mounted on this quartz substrate with a wafer 
condition, and, subsequently hermetic sealing of many optical semiconductor chips is 
carried out with the cap of an one wafer condition. 

[0016] a process —like - the quartz substrate 1 top - the lift-off method ~ using - 
titanium/gold (Ti/Au) the electrode pattern 3 is formed, then a plasma-CVD method is 
used - the insulating airtight ring 5 which consists of Si3N4 film is formed. 
[0017] Next, flip chip bonding of the optical semiconductor chip which consists of a flip 
chip PIN diode with a monolithic lens is carried out two-dimensional one by one on the 
quartz substrate 1. In drawing 1 , this optical semiconductor device has the activity 
section electrode pattern 7 also at the activity section 6 of optical semiconductor chip 2 
front face, as shown in a sectional view, and it has one lens 9 which processed the 
substrate on four solder bumps and cores for soldering the optical semiconductor chip 2 
to the transparence substrate 1 at the rear face of a chip 2 in the shape of the spherical 
surface. 

[0018] Next, it pulls out with the activity section electrode pattern 7, and an electrode is 
connected with a golden wire. It goes into a closure process after this. A front face uses 



7 



the silicon (Si) plate of a field (100) for the ingredient of a cap. This Si plate is etched in 
the water solution of caustic potash (KOH), and the ring-like heights 12 are formed in the 
location corresponding to the insulating airtight ring 5 of the transparence quartz 
substrate 1. 

[0019] And in the shape of a ring, patterning of the cap solder bump 1 1 of tin (Sn) is 
vapor-deposited and carried out to the front face of heights 12, and she is formed in it. 
The cap solder bump 1 1 is pasted up on the good metal coat (for example, Au) 4 of solder 
wettability in piles, it heats at 200 degrees C, and a hermetic seal is carried out. 
[0020] Next, only cap 10 is first cut on the outside of the insulating airtight ring 5 using a 
dicing saw, and the quartz substrate 1 is cut every optical semiconductor chip 2 after that. 
And the optical receiving set with which the hermetic seal of the optical semiconductor 
chip 2 which attaches an optical fiber 14 and consists of a photodiode as shown in 
drawing 1 (b) was carried out is done. 

[0021] In addition, since the relative-position precision of the optical semiconductor 
device 2 within the transparence substrate 1 is good, when what arranged the optical fiber 
14 in the same pitch as the optical semiconductor device 2 is used, the thing which 
bundle up the photodiode arranged two-dimensional and the optical fiber 14 arranged 
two-dimensional per wafer, and can do it and for which optical coupling can be carried 
out cannot be overemphasized. 

[0022] Next, drawing 3 explains the 2nd example. This invention uses the photodiode 
array 20 and sticks the optical fiber array 19 which carried out slanting polish of the tip 
on the transparence substrate 1 . 

[0023] In addition, after the lamination of the optical fiber array 19 divided the 
transparence substrate 1 into the chip substrate 13, it was performed. Other parts are the 
same as that of the 1st example. Drawing 3 (b) shows the sectional view cut in A- A' 
Rhine of drawing 3 (a). 

[0024] Next, the 3rd example is an example which carried out the laminating of the glass 
substrate 21 which has required thickness, and used it in order to adjust the transparence 
substrate 1 and focal distance which used the ion-exchange method for the glass plate, 
and formed the lens 9, as shown in drawing 4 . In addition, although omitted in drawing 4 
, it cannot be overemphasized that eye a hermetic seal is performed using the cap 10 the 
insulating airtight ring 5 and for hermetic seals like the 1st example. 
[0025] Next, the 4th example is shown in drawing 5 . It is optical fiber equipment 16a to 
the V groove of the substrate which stuck Si02 film (la) for components equivalent to 
the components which combined the transparence substrate 1 and the optical fiber 
equipment 16 of said example in this example on the front face of the V fluting Si 
substrate 24. It replaces. In addition, although omitted in drawing 5 , it cannot be 
overemphasized that eye a hermetic seal is performed using the cap 10 the insulating 
airtight ring 5 and for hermetic seals like the 1st example. 

[0026] Next, drawing 6 shows the example which carries out the hermetic seal of the 
semiconductor laser using this invention. First, vacuum deposition of Ti and the Au is 
carried out to the front face of the transparence substrate 1 which formed the lens 9 in the 
glass plate by the ion-exchange method, bonding of the semiconductor laser chip 23 is 
carried out to it, the electrode pattern 3 for wiring further is formed in it, and the 
insulating airtight ring 5 and a coat 4 are formed in it after that. 

[0027] Next, the three-layer spin coat of the polyimide film with which refractive indexes 
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differ is carried out, and the optical waveguide 22 with a slanting mirror is formed using 

photolithography and dry etching. Next, bonding of the semiconductor laser chip 23 is 

carried out, and a hermetic seal is carried out with cap 10. 

[0028] Since electric junction can be performed only by bonding in the case of the 

semiconductor laser chip 23, it is not necessary to perform wirebonding like an old 

example. 



EFFECT OF THE INVENTION 



[Effect of the Invention] In this invention, since a wafer-like cap is too used for a 
hermetic seal as it is after mounting many optical semiconductor chips in a wafer-like 
transparence substrate first, the package closure is performed simply and mass production 
method of it is attained. Moreover, cap cost is reduced, in order to carry out Si wafer use 
and to perform projection formation under a cap on a cap per wafer too by etching. 
Consequently, the cost of an optical semiconductor device is reduced remarkably. 
[0030] Moreover, effectiveness that optical semiconductor device declining becomes a 
thin shape like examples 2-4 since an optical fiber is set to a substrate and parallel, 
drawing 5 Since the reflective location of light is fixed by the approach, if an electrode 
pattern is formed in a desired location, optical coupling will be performed by no adjusting 
only by carrying out bonding of the chip 2. Moreover, since waveguide and an electrode 
pattern are formed with lithography by the approach of drawin g 6 , the location precision 
of a lens, waveguide, and an electrode pattern becomes high, and there is effectiveness ~ 
optical coupling is performed by no adjusting. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The principle explanatory view of this invention 
[Drawing 2] The explanatory view of the 1st example of this invention 
[Drawing 3] The explanatory view of the 2nd example of this invention 
[Drawing 4] The explanatory view of the 3rd example of this invention 
[Drawing 5] The explanatory view of the 4th example of this invention 
fDrawing 6] The explanatory view of the 5th example of this invention 
[Drawing 7] The explanatory view of the conventional example 
[Description of Notations] 

1 Transparence Substrate 
laSi02film 

2 Optical Semiconductor Chip 

3 Electrode Pattern 

4 Coat 

5 Insulating Airtight Ring 

6 Activity Section 

7 Activity Section Electrode Pattern 

8 Solder Bump 

9 Lens 
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10 Cap 

1 1 Cap Solder Bump 

12 Heights 

13 Chip Substrate 

14 Optical Fiber 

15 Light 

16 16a Optical fiber equipment 

17 Drawer Electrode 

18 Wire 

19 Optical Fiber Array 

20 Photodiode Array 

21 Glass Substrate 

22 Optical Waveguide 

23 Semiconductor Laser Chip 

24 V Fluting Si Substrate 

CLAIMS 



[Claim(s)] 

[Claim 1] transparence substrate (1) Two or more electrode patterns (3) which have 
solder wettability upwards This electrode pattern (3) Coat which has solder wettability in 
a periphery (4) Put insulating airtight ring (5) The process to form, Solder bump of 
plurality [ rear face ] (8) Convex lens (9) This optical semiconductor chip that it has (2) 
This solder bump (8) This electrode pattern (2) The process positioned and soldered, This 
insulating airtight ring (5) This cap solder bump (1 1) of a cap (10) that has a cap solder 
bump (1 1) is soldered to an inferior surface of tongue, and it is this optical semiconductor 
chip (2). The process which carries out a hermetic seal, this cap (12) - this insulating 
airtight ring (5) an outside - this each optical semiconductor chip (2) It separates, every - 
- Then, this transparence substrate (1) This each optical semiconductor chip (2) The 
manufacture approach of the optical semiconductor device characterized by including the 
process separated to the included chip substrate (13). 

[Claim 2] said two or more optical semiconductor chips (2) two-dimensional ~ said 
transparence substrate (1) Said transparence substrate (1) which arranged upwards and 
was soldered to it It is said insulating ring (5) to an inferior surface of tongue. Carry out 
alignment of the cap (10) which has said cap solder bump (1 1) who corresponded and 
was formed two-dimensional, and it is soldered. These two or more optical 
semiconductor chips (2) The manufacture approach of the optical semiconductor device 
according to claim 1 characterized by carrying out a hermetic seal collectively. 
[Claim 3] About the light (15) by which outgoing radiation was carried out from the 
optical fiber (14), it is said optical semiconductor chip (2). Lens (9) It is said transparence 
substrate (1) about the optical fiber equipment (16) which has a light reflex means to 
bend the optical axis of this optical fiber (14) so that incidence may be carried out. The 
manufacture approach of claim 1 characterized by pasting up, or an optical 
semiconductor device according to claim 2. 
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Translation of the relevant portions of Reference 1 
Japanese Patent Unexamined Publication No. 60-153184 

Please see the English abstract of Reference 1 

The content of the English abstract of Reference 1 substantially correspond 
to the relevant portions of Reference 1, line 18 in the top left column to line 1 
in the bottom right column in page 3 thereof. 

Appendix; 

Reference number 48 indicates an optical fiber. 
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TITLE 
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LIGHT RECEIVING ELEMENT 



34 34A 30 
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ABSTRACT : PURPOSE: To obtain the titled element having a small interterminal static capacitance 

and unnecessitating high accuracies in the positioning of a light receiving element chip to 
the lens center by a method wherein a substrate is thinned and a condenser lens is made 
integral with the substrate, and an insulator package is used for the light receiving element 
chip. 

CONSTITUTION: The substrate 30 of the illustrated light receiving element is made of 
insulating glass which is optically transparent in a light receiving wavelength band and 
chemically stable. A photoelement chip 32 is fixed to the lower surface of this substrate 
30, and bonding pads 34 and 36 are formed. The pad 34 has a circular part 34A, and a 
photo receiving window 38 is formed at the center of this part 34A. The electrode around 
the photo receiving window of the chip 32 is diebonded to the circular part 34A of the pad 
34 so that the photo receiving plane of the chip 32 may be coincident with the window 38. 
On the other hand, the electrode on the opposite side of the photo receiving plane of the 
chip 32 is connected to the pad 36 with a wire 40, and outer leads 42 and 44 are 
connected to the pads 34 and 36, respectively. The condenser lens 46 is integrally formed 
to the upper surface of the substrate 30 in agreement with the window 38. Further, the 
chip 32 is encircled and the peripheral edge of a cap 50 is hermetically sealed to the lower 
surface of the substrate, thus completing the titled element. 
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